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The role of peritoneal cytology at risk-reducing salpingo-oophorectomy33
(RRSO) in women at increased risk of familial ovarian/tubal cancer34
35
Risk-reducing salpingo-oophorectomy (RRSO) is the mainstay of managing women at36
increased risk of familial ovarian cancer and use of strict surgical protocols with serial37
sectioning of the specimen is increasingly the norm. The role of cytology obtained38
from peritoneal washings has received less attention, with even commentaries by39
some authoritative experts omitting to remark on this point.[1] As a result, practice40
varies among surgeons and institutions, with some published series reporting41
cytological findings at RRSO,[2-4] a number omitting to mention this,[5, 6] and42
recently one suggesting it is not necessary.[7] This is an important issue for clinical43
practice which requires addressing. Cytology is likely to impact management44
decisions if early stage or pre-invasive disease is discovered at RRSO. We present a45
summary of the current literature (Tables-1-3), and put forward the rationale for46
cytology to be included as routine in RRSO protocols.47
Relevant papers were identified through an exhaustive search of the online database48
PubMed, using the search terms ‘RRSO’, ‘salpingo-oophorectomy’, ‘oophorectomy’,49
‘prophylactic salpingo-oophorectomy’, ‘risk reducing’ and ‘BRCA’ in different50
combinations. Additional papers were also identified and included where appropriate51
through examining the reference lists of the initially identified papers. Three initial52
series[8-10] were excluded as they were followed by subsequent papers[11-13] in53
which previously published data had been repeated. Five series were excluded as54
details of occult lesions and stages of disease were not available.[13-17] Of the55
remaining series those reporting early stage/ preinvasive disease are summarised in56
tables 1-3.57
58
1) Potential change in stage and subsequent management:59
Positive cytology can lead to upstaging of Stage I microinvasive disease with60
prognostic and therapeutic implications. In the published literature on RRSO, we61
found 45 cases of stage-1 invasive fallopian tube/ ovarian cancers (Table-1).[3-5]62
These included 5 women who had positive cytology, 16 with negative cytology and63
24 women for whom cytology was not done/ reported. A number of series pre-date the64
use of a serial sectioning of the fallopian tube fimbria (SEE-FIM) protocol[18] and it65
is possible that the true incidence of occult early stage cancers may be higher than66
this.67
68
In five of the 21 (23.8% CI, 8.2, 47.2) who had cytology done, positive findings led to69
upstaging of disease from stage Ia to Ic (Table-1). Four of these five cases were70
invasive fallopian tube cancers. Three of these women received chemotherapy and in71
two of these, where follow up details were available, the disease recurred at 13 and 1772
months. In the remaining two patients, no details were reported (Table 1). Despite the73
microscopic nature of these stage1 invasive lesions, positive cytology may define a74
higher risk cohort with guarded prognosis that requires adjuvant chemotherapy. With75
respect to adjuvant chemotherapy, management of primary fallopian tube cancer is76
generally similar to ovarian cancer and comparable 5 year survival rates have been77
reported for stage1a and Stage1b ovarian and fallopian tube cancers.[19, 20] Decision78
making should be individualised through a multidisciplinary forum. It is our practice79
and that of others to advise adjuvant chemotherapy (carboplatin and paclitaxel) for80
stage 1c (any grade) or high-grade (grade-3) stage1a and stage1b disease.[19] The81
presence of positive cytology would thus affect management of Grade1/2 stage82
1a/stage 1b fallopian tube or ovarian cancers. However, some authorities advocate83
that, chemotherapy should be considered for all stage1 fallopian tube cancers.[21]84
Given the fallopian tube lumen is in direct communication with the peritoneal cavity,85
they propound stage Ia fallopian tube cancer has a higher predisposition for distant86
microscopic spread and is functionally equivalent to stage Ic ovarian cancer.87
Negative cytology was found in 10 stage 1a/1b invasive tubal cancers and six stage 1a88
invasive ovarian cancers at RRSO (Table-1). Adjuvant chemotherapy was given in89
three patients (invasive tubal cancer), not given in five (three tubal and two ovarian90
cancers) and not reported in eight cases. Of these 16 cases, follow-up data was only91
available in three who did not receive chemotherapy and were disease free at 3, 2492
and 30 months (Table-1). Cytology would not have impacted on staging in only two93
of these 16 women, both of whom had disease present on the surface of the ovary/94
tubal serosa.[2, 3]95
96
Details of cytology were unclear or not available for 24 cases. Reports of disease free97
survival ranging from 11 to 46 months is reported for seven of these cases, along with98
three deaths: one from disease at 4 years, and two from breast recurrence (Table-1).99
100
2) In Serous Tubal Intraepithelial Carcinoma (STIC) lesions, positive cytology is101
a possible surrogate for early undetected microinvasive disease and/or102
predictive marker for increased peritoneal cancer risk.103
104
Accumulating evidence driven largely by findings in the high-risk population suggests105
that the cell of origin of a proportion of ovarian/tubal cancers lies outside the ovary, in106
the extrauterine mullerian epithelium, with newer models of ovarian carcinogenesis107
suggesting that the tube is the most favoured site.[22] A continuum of tubal epithelial108
change from a putative precursor lesion (the p53 signature)[23] through carcinoma in109
situ (CIS) or Serous tubal insitu carcinoma (STIC) lesions to early invasive tubal110
carcinoma has been described.[24] It has been postulated that genotoxic injury is more111
likely to lead to progression of these lesions to cancer in women at high risk for112
disease.[24] As the currently favoured nomenclature is ‘STIC’, we subsequently use113
this term (instead of ‘CIS’) for all such lesions reported in the literature. The natural114
history of STIC lesions is yet to be established and the evidence base for managing115
these women is very limited.116
117
Of the 31 reported patients with tubal STIC lesions (Table-2),[3, 4, 18] 10 had positive118
cytology, of whom five received adjuvant chemotherapy (paclitaxel and carboplatin).119
No recurrence has been found in such cases, although the follow-up reported is120
extremely limited (Table-2). In addition, there were three reports of women with121
positive cytology and normal tubal/ovarian histology at RRSO,[5] two of whom122
subsequently received chemotherapy (Table-3). These cases of positive cytology with123
STIC/normal histology may potentially reflect undetected early microinvasive124
peritoneal cancer or an early microinvasive lesion in the tube/ovary missed despite 2-125
3 mm serial sectioning. Additional multistep level sections of tubal and ovarian tissue126
blocks beyond original 2-3 mm standard protocols has been shown to further increase127
detection of occult cancer. The finding of positive cytology at RRSO is consistent128
with pelvic serous cancers arising in the tube and seeding the ovary or peritoneal129
surfaces, as well as cancers which may arise/ be present in the peritoneum, omentum130
or other abdominopelvic structures. We would advocate that consideration be given to131
full staging surgery in women with STIC and positive cytology.132
133
Five of the 18 cases of STIC with negative cytology also received adjuvant134
chemotherapy (paclitaxel and carboplatin) (Table-2). Cytology was not135
undertaken/not reported in three cases. The role of chemotherapy in these cases of136
STIC is not yet well defined and practice varies between institutions. Given the lack of137
clear evidence of benefit it has not been our practice in women with STIC and138
negative cytology to undertake further staging surgery or to routinely give139
chemotherapy, though this has been advocated by others.[3] Although no recurrence140
has been reported in these cases with negative cytology, only limited follow-up data is141
available in 13 cases (Table-2). However, we are aware of an unreported case of142
peritoneal cancer developing in one patient with STIC four years after risk reducing143
surgery (personal communication – Drapkin R). This patient was a BRCA1 carrier144
who had breast cancer at age 34 and a recurrence at age 41. She underwent RRSO at145
the age of 44. Peritoneal cytology was not performed at the time, and serial sectioning146
of the ovaries and tubes showed no tumor. She presented with a pelvic mass and147
ascites at age 50 and was diagnosed with a stage IIIc peritoneal carcinoma. As part of148
an epidemiologic study, the paraffin blocks of her BSO were subsequently step149
sectioned and revealed a STIC lesion. While a residual risk of primary peritoneal150
cancer of up to 4.3% has been reported in BRCA carriers following RRSO,[5] there is151
as yet insufficient evidence to indicate whether this risk is higher in women with STIC152
lesions and positive cytology and possibly even in those with STIC alone. This has153
implications for counselling and follow-up of this sub-group of patients.154
155
Limitations to our findings include a lack of central pathology review, incomplete156
data on staging in some series, absence of well-defined pathology protocols in some157
initial series and evolving terminology over a period of time. It is possible that the158
number of occult insitu / invasive lesions may be an underestimate of the true159
prevalence.160
Conclusion161
Available data suggest that the majority of occult invasive/ insitu cancers reported in162
women undergoing RRSO are early stage invasive/ insitu lesions. In the former163
situation, peritoneal cytology is mandatory for staging and subsequent decision164
regarding chemotherapy. It would be helpful if publications on RRSO specifically165
reported peritoneal cytology findings. Based on the available literature, we advocate166
that peritoneal washings should be part of the routine RRSO surgical protocol for167
high-risk women. The management of women with STIC remains a clinical dilemma.168
It is unknown whether these women (particularly with positive cytology) would169
represent a sub-group at higher risk who may need adjuvant therapy and closer170
follow-up. Given the low incidence of such cases at risk reducing surgery, there is a171
need for an international register to collect long term data on these patients and172
develop an evidence base to inform clinical practice/future research. The Pelvic-173
Ovarian Cancer Interception (POINT) Project[25] is an effort aimed at furthering the174









We are particularly grateful to all our patients. A portion of this work was done at184
UCLH/UCL within the “women’s health theme” of the NIHR UCLH/UCL CBRC185
supported by the Department of Health.186
187
Submission declaration and verification188
The work described in this manuscript has not been published previously. This work189
is not under consideration for publication elsewhere, and its publication is approved190
by all authors and tacitly or explicitly by the responsible authorities where the work191
was carried out. If accepted, this work will not be published elsewhere in the same192
form, in English or in any other language, including electronically without the written193
consent of the copyright-holder.194
195
Disclosure of interests196
IJ has consultancy arrangements with Becton Dickinson, who have an interest in197
tumour markers and ovarian cancer. IJ and UM have a financial interest through UCL198
Business and Abcodia Ltd in the third party exploitation of clinical trials biobanks199
which have been developed through the research at UCL. IJ is a member of the board200




RM, was involved in initial data collection. RM, UM were involved in analysis, and205
writing initial draft and of the manuscript. RD and IJJ reviewed and contributed to206
writing the manuscript. The final draft was prepared by RM, UM and approved by the207
others.208
209
Details of ethics approval210
As this is a clinical commentary, hence, no separate ethical approval was deemed211
necessary. The part of the work reported from UCLH was referred to the Chair of the212
Research Ethics committee (National Hospital for Neurology and Neurosurgery &213
institute of Neurology Joint REC, reference number 07L 173). Under the Research214
Governance Framework this project was deemed to be a clinical audit, and permission215
for data analysis and submission for publication was given.216
217
Funding218
This work has not been directly funded by any commercial organisation, charity, or219
other sources. A portion of this work was done at UCLH/UCL within the “women’s220
health theme” of the NIHR UCLH/UCL comprehensive biomedical research centre221
(CBRC) supported by the Department of Health.222
223
Copyright Statement224
This work is original and not under consideration for publication anywhere else, either225
whole or in part. All the authors have contributed substantially to this paper and have226
approved the final version of the manuscript. The Corresponding Author of this article227
(the Contribution) has the right to grant on behalf of all authors and does grant on228
behalf of all authors, a license to the journal of Gynecological Oncology and its229
licensees, to permit this Contribution (if accepted) to be published in the journal of230
Gynecological Oncology.231
References232
[1] Domchek SM, Rebbeck TR. Prophylactic oophorectomy in women at233
increased cancer risk. Curr Opin Obstet Gynecol 2007;19: 27-30.234
[2] Manchanda R, Abdelraheim A, Johnson M, Rosenthal A, Benjamin E, Brunell235
C, Burnell M, Side L, Gessler S, Saridogan E, Oram D, Jacobs I, Menon U. Outcome236
of risk-reducing salpingo-oophorectomy in BRCA carriers and women of unknown237
mutation status. Bjog 2011.238
[3] Callahan MJ, Crum CP, Medeiros F, Kindelberger DW, Elvin JA, Garber JE,239
Feltmate CM, Berkowitz RS, Muto MG. Primary fallopian tube malignancies in240
BRCA-positive women undergoing surgery for ovarian cancer risk reduction. J Clin241
Oncol 2007;25: 3985-90.242
[4] Powell CB, Kenley E, Chen LM, Crawford B, McLennan J, Zaloudek C,243
Komaromy M, Beattie M, Ziegler J. Risk-reducing salpingo-oophorectomy in BRCA244
mutation carriers: role of serial sectioning in the detection of occult malignancy. J245
Clin Oncol 2005;23: 127-32.246
[5] Finch A, Beiner M, Lubinski J, Lynch HT, Moller P, Rosen B, Murphy J,247
Ghadirian P, Friedman E, Foulkes WD, Kim-Sing C, Wagner T, Tung N, Couch F,248
Stoppa-Lyonnet D, Ainsworth P, Daly M, Pasini B, Gershoni-Baruch R, Eng C,249
Olopade OI, McLennan J, Karlan B, Weitzel J, Sun P, Narod SA. Salpingo-250
oophorectomy and the risk of ovarian, fallopian tube, and peritoneal cancers in251
women with a BRCA1 or BRCA2 Mutation. Jama 2006;296: 185-92.252
[6] Rebbeck TR, Lynch HT, Neuhausen SL, Narod SA, Van't Veer L, Garber JE,253
Evans G, Isaacs C, Daly MB, Matloff E, Olopade OI, Weber BL. Prophylactic254
oophorectomy in carriers of BRCA1 or BRCA2 mutations. N Engl J Med 2002;346:255
1616-22.256
[7] Haldar K, Giamougiannis P, Crawford R. Utility of peritoneal lavage cytology257
during laparoscopic salpingo-oophorectomy: a retrospective analysis. Bjog 2011;118:258
28-33.259
[8] Carcangiu ML, Radice P, Manoukian S, Spatti G, Gobbo M, Pensotti V,260
Crucianelli R, Pasini B. Atypical epithelial proliferation in fallopian tubes in261
prophylactic salpingo-oophorectomy specimens from BRCA1 and BRCA2 germline262
mutation carriers. Int J Gynecol Pathol 2004;23: 35-40.263
[9] Colgan TJ, Murphy J, Cole DE, Narod S, Rosen B. Occult carcinoma in264
prophylactic oophorectomy specimens: prevalence and association with BRCA265
germline mutation status. Am J Surg Pathol 2001;25: 1283-9.266
[10] Scheuer L, Kauff N, Robson M, Kelly B, Barakat R, Satagopan J, Ellis N,267
Hensley M, Boyd J, Borgen P, Norton L, Offit K. Outcome of preventive surgery and268
screening for breast and ovarian cancer in BRCA mutation carriers. J Clin Oncol269
2002;20: 1260-8.270
[11] Carcangiu ML, Peissel B, Pasini B, Spatti G, Radice P, Manoukian S.271
Incidental carcinomas in prophylactic specimens in BRCA1 and BRCA2 germ-line272
mutation carriers, with emphasis on fallopian tube lesions: report of 6 cases and273
review of the literature. Am J Surg Pathol 2006;30: 1222-30.274
[12] Finch A, Shaw P, Rosen B, Murphy J, Narod SA, Colgan TJ. Clinical and275
pathologic findings of prophylactic salpingo-oophorectomies in 159 BRCA1 and276
BRCA2 carriers. Gynecol Oncol 2006;100: 58-64.277
[13] Kauff ND, Satagopan JM, Robson ME, Scheuer L, Hensley M, Hudis CA,278
Ellis NA, Boyd J, Borgen PI, Barakat RR, Norton L, Castiel M, Nafa K, Offit K.279
Risk-reducing salpingo-oophorectomy in women with a BRCA1 or BRCA2 mutation.280
N Engl J Med 2002;346: 1609-15.281
[14] Lu KH, Garber JE, Cramer DW, Welch WR, Niloff J, Schrag D, Berkowitz282
RS, Muto MG. Occult ovarian tumors in women with BRCA1 or BRCA2 mutations283
undergoing prophylactic oophorectomy. J Clin Oncol 2000;18: 2728-32.284
[15] Rabban JT, Krasik E, Chen LM, Powell CB, Crawford B, Zaloudek CJ.285
Multistep level sections to detect occult fallopian tube carcinoma in risk-reducing286
salpingo-oophorectomies from women with BRCA mutations: implications for287
defining an optimal specimen dissection protocol. Am J Surg Pathol 2009;33: 1878-288
85.289
[16] Salazar H, Godwin AK, Daly MB, Laub PB, Hogan WM, Rosenblum N,290
Boente MP, Lynch HT, Hamilton TC. Microscopic benign and invasive malignant291
neoplasms and a cancer-prone phenotype in prophylactic oophorectomies. J Natl292
Cancer Inst 1996;88: 1810-20.293
[17] Schlosshauer PW, Cohen CJ, Penault-Llorca F, Miranda CR, Bignon YJ,294
Dauplat J, Deligdisch L. Prophylactic oophorectomy: a morphologic and295
immunohistochemical study. Cancer 2003;98: 2599-606.296
[18] Medeiros F, Muto MG, Lee Y, Elvin JA, Callahan MJ, Feltmate C, Garber JE,297
Cramer DW, Crum CP. The tubal fimbria is a preferred site for early adenocarcinoma298
in women with familial ovarian cancer syndrome. Am J Surg Pathol 2006;30: 230-6.299
[19] Vaysse C, Touboul C, Filleron T, Mery E, Jouve E, Leguevaque P, Morice P,300
Leblanc E, Querleu D. Early stage (IA-IB) primary carcinoma of the fallopian tube:301
case-control comparison to adenocarcinoma of the ovary. Journal of gynecologic302
oncology 2011;22: 9-17.303
[20] Wethington SL, Herzog TJ, Seshan VE, Bansal N, Schiff PB, Burke WM,304
Cohen CJ, Wright JD. Improved survival for fallopian tube cancer: a comparison of305
clinical characteristics and outcome for primary fallopian tube and ovarian cancer.306
Cancer 2008;113: 3298-306.307
[21] Pectasides D, Pectasides E, Papaxoinis G, Andreadis C, Papatsibas G,308
Fountzilas G, Pliarchopoulou K, Macheras A, Aravantinos G, Economopoulos T.309
Primary fallopian tube carcinoma: results of a retrospective analysis of 64 patients.310
Gynecologic oncology 2009;115: 97-101.311
[22] Levanon K, Crum C, Drapkin R. New insights into the pathogenesis of serous312
ovarian cancer and its clinical impact. J Clin Oncol 2008;26: 5284-93.313
[23] Lee Y, Miron A, Drapkin R, Nucci MR, Medeiros F, Saleemuddin A, Garber314
J, Birch C, Mou H, Gordon RW, Cramer DW, McKeon FD, Crum CP. A candidate315
precursor to serous carcinoma that originates in the distal fallopian tube. J Pathol316
2007;211: 26-35.317
[24] Crum CP, Drapkin R, Miron A, Ince TA, Muto M, Kindelberger DW, Lee Y.318
The distal fallopian tube: a new model for pelvic serous carcinogenesis. Curr Opin319
Obstet Gynecol 2007;19: 3-9.320





Table 1: Occult Stage 1 invasive cancers (with or without concomitant STIC)# detected at
RRSO
#Includes those cases with histology reports of invasive ovarian and fallopian tube cancer (with or
without concomitant STIC)
*Follow up data previously unpublished (personal communication)
BSO- bilateral salpingo-oophorectomy, C- Carboplatin, ca- cancer, CIS- carcinoma insitu, dis-
disease, FU- follow up, FTC- fallopian tube cancer, mth- months, NA- not available, Neg- negative,
Pos- positive, P- Paclitaxel, rec- recurrence, RAH- radical abdominal hysterectomy, STIC Serous
tubal carcinoma insitu, TAH- total abdominal hysterectomy, TLH- total laparoscopic hysterectomy,
T- Taxotere
Table 2: Occult carcinoma insitu (CIS) / Serous tubal insitu carcinoma (STIC) lesions#
(without concomitant invasion) detected at RRSO
#includes cases where the final histological diagnosis is STIC without concomitant invasive cancer
*Follow up data previously unpublished (personal communication)
BSO- bilateral salpingo-oophorectomy, bx- biopsy, C- Carboplatin, ca- cancer, CIS- carcinoma
insitu, dis- disease, FU- follow up, FTC- fallopian tube cancer, mth- months, NA- not available,
Neg- negative, Pos- positive, P- Paclitaxel, rec- recurrence, STIC Serous tubal carcinoma insitu,
TAH- total abdominal hysterectomy, T- Taxotere.
Table 3: Cases of Normal histology and positive cytology detected at RRSO
BSO- bilateral salpingo-oophorectomy, C- Carboplatin, dis- disease, mth- months, NA- not
available, Pos- positive, P- Paclitaxel, TAH- total abdominal hysterectomy
